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(57)  The invention relates to an optical yarn (3) sen-
sor which comprises a radiation source (1) which is
through an optical element (12) directed to a detection
zone (2) for the passage of yarn (3), and at least one
sensing element (4) of the yarn (3) parameters is directed
to this zone (2), whereby the radiation source (1) com-
prises at least two radiating elements (11) and is con-
nected to a power supply and control block (5), and the
sensing element (4) is connected to a control and eval-
uation block (6), wherein the power supply and control

OPTICAL YARN SENSOR AND METHODS OF CONTROLLING IT

block (5) and the control and evaluation block (6) are
coupled to a control block (7) of the optical yarn (3) sen-
sor. At least two of the radiating elements (11) emit the
same radiation and the optical element (12) is formed by
an optical element for collimation or slight divergence of
the light beams from all the individual radiating elements
(11) with the same radiation to one part of the detection
zone (2), whereby the control block (7) is provided with
means for both parallel and sequential control of each
radiating element (11) with the same radiation.
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Description
Technical field

[0001] The invention relates to an optical yarn sensor
which comprises a radiation source which is directed
through an optical element to a detection zone for the
passage of yarn and at least one sensing element of yarn
parameters which is directed to this zone, whereby the
radiation source comprises at least two radiating ele-
ments and is connected to a power supply and control
block and the radiation sensor is coupled to a control and
evaluation block, the power supply and control block and
the control and evaluation block being coupled to a con-
trol block of the optical yarn sensor.

[0002] In addition, the invention relates to methods of
controlling a radiation source of an optical yarn sensor,
wherein the operation of at least two radiating elements
is controlled.

Background art

[0003] WO 2011 026 249 discloses a device which
comprises two radiation sources placed in different parts
of a common housing which emit radiation of different
spectral characteristics. The two sources of radiation
emit radiation beams such that they overlap in their cen-
tral part, and through this zone, which is the detection
zone of a sensor, passes the yarn scanned during the
measurement. The edge portions of each radiation beam
are situated in different parts of the detection zone. The
yarn sensor is directed into the area of the detection zone
irradiated by the overlapping beams of the two radiation
sources. The mutually overlapping portions of the two
radiation beams of different spectral characteristics, i.e.
different colours, ensure that the scanned yarn is irradi-
ated and scanned by all relevant radiation components,
which is advantageous particularly for detecting color de-
fects in the yarn.

[0004] Similar is the solution according to WO 2007
010 325 in which there are also two sources of radiation,
one being a source of visible radiation and the other a
source of infrared radiation, wherein two reflected light
detectors are assigned to the yarn path, one being a vis-
ible radiation detector and the other an infrared radiation
detector. The detectors are connected to an evaluation
device which evaluates the difference between the sig-
nals from the two detectors in order to detect the pres-
ence of a contaminant, namely by determining that the
difference between the two detectors exceeded the pre-
defined limit. To create a homogeneous radiation field
along a specific length of yarn, i one of the two radiation
sources in one embodiment is provided with a pair of
infrared radiating elements and one radiating element in
the visible region of light, whereas the other of the pair
of radiation sources is provided with a pair of radiating
elements in the visible region of light and one infrared
radiating element. While the yarn is scanned, all the ra-
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diating elements of both sources of radiation emit light.
[0005] US 2006/0164646 (US 7 333 203) discloses an
optical yarn sensor which comprises one light source in
which are arranged elements emitting light in at least two
differentwavelengths in the visible range of the spectrum.
For example, the light source is in the form of an RGB
diode which is capable of independently controlling each
of its light channels, that is, each of the light-emitting el-
ements R - G - B, so that each of them can emit light
independently of the others. The RGB diode has a com-
mon translucent housing which acts at the same time as
an optical element, so that the individual RGB light-emit-
ting elements basically emit light directed at least partially
to the central axis of the housing. For spatial reasons,
however, the RGB light fields do not fully overlap, but for
the purpose of detecting colour defects in the yarn it is
sufficient for the light beams of all the light-emitting ele-
ments to overlap in the central axis of the housing. This
arrangement is advantageous for providing a compact
device for scanning yarn color unevenness where it is
necessary to illuminate the multicolored impurities by ra-
diation of different wavelengths so that these impurities
are detectable, typically by a detector of reflected radia-
tion.

[0006] As is known, the radiating elements of light-
emitting diodes, whether they are LEDs or laser diodes,
are aging over time, or, in other words, they degrade in
the course of their radiation, which means that after a
certain period of time their light output or also other char-
acteristics are no longer sufficient or a complete failure
of one of the radiating elements will occur and that will
lead to the failure of the entire light-emitting diode. There-
fore, it is not a question of whether the light source of the
light-emitting diode will have a fault, but when this fault
will occur. The failure of the radiation source, even if it is
only one of its radiating elements, destroys the basic
function of the optical yarn sensor which must be re-
placed to renew the functionality of the optical yarn sen-
sor, which requires time, human labor and the shutdown
of the machine on which the respective service operation
is performed. Theoretically, it is possible to replace only
the light source in the body of the optical yarn sensor.
This, however rather demanding and inefficient due to
the current single-purpose and compact designs.
[0007] The aim of the invention is to eliminate or at
least reduce the disadvantages of the background art
resulting from faults of light-emitting diodes or even only
one of their radiating elements, especially to extend the
lifetime of the optical yarn sensor as a whole without a
servicing intervention and possibly to increase the ver-
satility of the yarn quality sensor in terms of sensing ge-
ometric parameters or color characteristics of the yarn.

Principle of the invention

[0008] The aim of the invention is achieved by an op-
tical yarn sensor whose principle consists in that among
its radiating elements there are at least two with the same
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radiation emitted, and the optical element is formed by
an optical element for collimation or slight divergence of
the radiation beams from all the individual radiating ele-
ments with the same radiation in one part of the detection
zone, wherein the control block is provided with means
for parallel and sequential control of each of the radiating
elements with the same radiation.

[0009] The invention also relates to several methods
of controlling the optical sensor, in which the operation
of at least two radiating elements with the same radiation
is controlled in various relationships with the operation
of a workstation or the operating conditions at a worksta-
tion or with the yarn parameters to be measured.
[0010] In principle, the invention employs the multipli-
cation of the same radiating elements in the radiation
source to increase the lifetime and reliability of the radi-
ation source using simultaneous or even alternating or
otherwise interdependent lighting of the individual radi-
ating elements, including multicolored radiating ele-
ments. Another advantage is that such a radiation source
can be created as one undismountable unit, whose price
is low and, at the same time, its replacement in case of
need is quick and efficient. In addition, the invention en-
ables to effectively eliminate possible decrease in lumi-
nosity of one of the radiating elements by means of an-
other radiating element, by increasing the current to the
radiating element, etc., which enables further optimiza-
tion of the light source for the specific conditions at the
workstation.

Description of the drawings

[0011] The invention is schematically represented in
the drawing, where Fig. 1 shows an embodiment of an
optical yarn sensor, wherein a detection zone for the pas-
sage of yarn is arranged between a sensing element and
a radiation source, Fig. 2 shows an embodiment of an
optical yarn sensor for sensing radiation reflected from
the yarn, Fig. 3 shows a combination of embodiments of
Fig. 1 and Fig. 2, Fig. 4 is a side view of an exemplary
embodiment of the radiation source according to the in-
vention, Fig. 5 is an axial view of an exemplary embod-
iment of the radiation source according to the invention,
Fig. 6 is a front view of a support plate with a pair of
radiating elements emitting the same radiation, Fig. 7 is
a front view of the support plate with a pair of radiating
elements emitting the same radiation and with at least
one further radiating element assigned to them and final-
ly, Fig. 8 is a front view of the support plate with a pair of
radiating elements emitting the same radiation and three
further radiating elements.

Examples of embodiment

[0012] The invention will be described with reference
to several examples of embodiment of an optical yarn
sensor with a radiation source and with reference to sev-
eral examples of embodiment of the radiation source for
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the optical yarn sensor.

[0013] The optical yarn 3 sensor comprises a radiation
source 1, which is directed to a detection zone 2, through
which the yarn 3 passes during measurement. At least
one sensing element4is further assigned to the detection
zone 2. The sensing_element 4 is formed by a suitable
means with at least one element sensitive to radiation,
ideally by at least one row of elements sensitive to radi-
ation (a CCD element or a CMOS element).

[0014] The radiation source 1 is connected to a power
supply and control block 5. The sensor 4 of radiation is
connected to a control and evaluation block 6. The power
supply and control block 5 and the control and evaluation
block 6 are coupled to the control block 7 of the optical
yarn 3 sensor. The optical yarn 3 sensor is coupled
throug_h a communication bus 8 to the unillustrated su-
perior control block, e.g. the control block of a workstation
of a yarn manufacturing textile machine, or to the unil-
lustrated control block of a group of workstations or to
the unillustrated control block of the entire machine. The
optical yarn 3 sensor is also connected to a power supply
9.

[_0015] Figs. 1 to 3 show the basic concepts of an ar-
rangement of an optical yarn 3 sensor used. Fig. 1 shows
aconcept of an arrangement_ofthe optical yarn 3 sensor
in which yarn 3 parameters are determined in the detec-
tion zone 2 ac_cording to the extent of the shading of the
sensing element 4=41 by the yarn 3. Fig. 2 shows a con-
cept od an arrange_ment of an opﬁcal yarn 3 sensor in
which the yarn 3 parameters in the detection zone 2 are
determined by means of detecting the reflected radiation,
i.e. the radiation emitted by the radiation source 1 to the
detection zone 2 and reflected from the yarn 3 and de-
tected by the se_nsing element 4=40 of the reflected ra-
diation. Fig. 3 shows a concept of a combined arrange-
ment of the optical yarn 3 sensor of the embodiment ac-
cording to Figs. 1 and 2, in which the yarn 3 parameters
in the detection zone 2 are determined either according
to the extent of the shgding of the sensing element 4=41
by the yarn 3 and they are determined by detectingtﬂ
radiation refl_ected, i.e. the radiation emitted by the radi-
ation source 1 to the detection zone 2 and reflected from
the yarn 3 and detected by the sensﬁwg element 4=40 of
the reflected radiation. In the embodiments of Figs. 2and
3, the control block 5, the control and evaluation block 6,
the control block 7,_the communication bus 8 and the
power supply 9 are not shown, but it is apparent that
these elements 5 to 9 are adequately represented here.
[0016] Figures_4 and 5 show a basic arrangement of
the radiation source 1 which comprises a base plate 10
on which are mounted at least two radiating elements 1
with the same radiation emitted, i.e., e.g., with the same
wavelength of the emitted radiation, or with the same
color of the emitted radiation or with the same multicolor-
ed radiation, etc. It is essentially about placing at least
two "identical" radiating elements 11 formed ideally by
the same LED chips or the same laser diode chips on a
common support plate 10 immediately nextto each other,
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ideally as close to each other as possible, as can be seen
in Figure 6. An optical element 12 for collimation or slight
divergence of radiation beams from all the individual ra-
diating elements 11 is arranged In the direction of radi-
ation, in front of tha‘adiating elements 11 and the detec-
tion zone 2 of the optical yarn 3 sensor. In the exemplary
embodime_nt, the base plate_10 with the radiating ele-
ments 11 and the optical element is integrated into one
undismountable source 1 of radiation. This solution con-
siderably improves radiation quality and reliability of the
source 1 because collimation of radiation is not affected
by tolerances and inaccuracies during the installation and
operation of the optical sensor 3.

[0017] In the exemplary embodiment shown in Fig. 7,
atleast two radiating elements 11 with the same radiation
emitted are mounted on the base plate 10, i.e., e.g., with
the same wavelength of the emitted radﬁion, or with the
same color of the emitted radiation or with the same mul-
ticolored emitted radiation, etc., whereby to the radiating
elements 11 with the same radiation emitted is assigned
at least one additional radiating element 13 with, i.e. with
the emitted radiation wavelength different from the radi-
ating elements 11, or with different color of the emitted
radiation or with different multicolored emitted radiation,
etc. In principle, two "identical" radiating elements 11
formed ideally by the same LED chips or the same laser
diode chips and at least one additional radiating element
13, whereby also the additional radiating element 13, or
the additional radiating elements 13, is/are located on
the common plate 10 ideally as close as possible to each
other and to the raaating elements 11.

[0018] In the exemplary embodiment shown in Fig. 8,
two radiating elements 11 with the same emitted radiation
are mounted on the base plate 10, whereby to the ele-
ments 11 with the same emitted radiation are assigned
three additional radiating elements 13 emitting radiation
different from that of the radiating elements 11, i.e. with
different wavelength of the emitted radiation,_or with dif-
ferent color of the emitted radiation or with different mul-
ticolored emitted radiation, etc.

[0019] In an embodiment not shown, mounted on the
base plate 10 is at least another radiating element with
radiation different both from the radiating elements 11,
and from the additionalradiating element 13, oradditional
radiating elements 13, i.e. with a differenﬁvavelength of
the emitted radiation or with different color of the emitted
radiation or with different multicolored emitted radiation,
etc.

[0020] In the direction of the radiation, in front of the
radiating elements 11 and atleast one possible additional
radiating element 13, i.e. between the radiating elements
11,13 and the detection zone 2 the optical yarn 3 sensor,
Ealﬁnged an optical member 12 for collimation or slight
divergence of the light beams from all the individual ra-
diating elements 11, 13 to one area of the detection zone
2. Under the term_"inEht divergence" of the light beams
we understand divergence of the light beams from all the
individual radiating elements ﬂ E relative to the detec-
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tion yone 2 up to £2,5°.

[0021] B_y means of such arrangement of the system
of radiating elements 11, 13, etc., at least two of which
emit the same radiation, e.g., with the same wavelength
of the emitted radiation, or with the same color of the
emitted radiation or with the same multicolored emitted
radiation, etc., a complex and versatile source of radia-
tion is created for a variety of yarn scanning applications,
while achieving a high durability of the radiation source
1 thanks to the use of at least two identical radiating el-
ements.

[0022] In an exemplary embodiment, the radiation
source 1 comprises a pair of LEDs emitting the same
visible I@ht, which constitute the radiating elements 11
for measuring the yarn 3 dimensional characteristics,
since this use of the optEaI yarn 3 sensor is the most
common. In this example of embo?jiment, the radiation
source 1 further comprises at least two additional radiat-
ing elements 13, which have mutually different radiation
emitted and at the same time their radiation emitted dif-
fers from the radiation emitted by the radiating elements
11. In this example of embodiment, the radiating ele-
ments 11 selected are radiating elements with the lowest
lifetime or reliability.

[0023] The device according to the invention can be
used due to its arrangement in many different ways, the
primary purpose of the invention being to increase the
service life and reliability of the radiation source 1 while
maintaining the intensity of the emitted radiation. Thein-
vention primarily uses the fact that individual radiating
elements 11, 13 are designed to emit the required radi-
ation intergity?eparately.

[0024] Inordertoincrease the service life and reliability
of the radiation source 1 according to the first method,
the control block 7 is pro_vided with means for periodical
sequential switchi_ng of the same radiating elements 11,
or possibly 13, so that in the detection zone 2 there is
the required_intensity of radiation, with only one of the
same radiating elements 11 or possibly 13 emitting light,
or at first one of the sameTadiating elements 11, or pos-
sibly 13, operates for the whole period of its service life
and after the end of its service life or the decrease in its
luminous intensity below the setlimit, another of the same
radiating elements 11, or possibly 13, is activated and
continues to operat;n place of the_previous "used up"
same radiating element 11, or possibly 13.

[0025] To increase the service life and reliability of the
radiation source 1 according to the second method, the
control block 7 is?)rovided with means for feeding simul-
taneously to at least two identical radiating elements 11,
or possibly 13, a lower current than the supply current to
achieve a nominal luminous power such that the desired
radiation intensity is reached in the detection zone 2 in
the sum of the current lower luminous output of each of
the operating radiating elements 11,13. This means,
therefore, thatatleast two of the sama‘aﬁating elements
11, or possibly 13, are operating simultaneously, where-
b_yeach of these identical radiating elements 11, 13 emits
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less radiation, the sum of the intensity of these radiations
in the detection zone corresponding to the required lu-
minous intensity in the detection zone 2. By this limited
power supply to each of the simultane_ously operating
identical radiating elements 11, 13, the service life of the
radiation source 1 is extended, and this lifetime extension
of the used rad|at|ng elements 11,13 is due to the loga-
rithmic dependence of the lifetime of the radiating ele-
ments 11,13 on the size of the supply current even great-
erthan a s?nple sum of the lifetime of the individual ra-
diating elements 11, 13 used.

[0026] To achieve further increase in the service life of
the radiation source 1, the control block 7 is provided with
means for controllin§the current ﬂowin§ through the ra-
diating elements 11, 13. During the operation, the supply
power is adjustecﬂngjch a manner that the desired in-
tensity of radiation is achieved in the detection zone 2.
At times when the signals from the sensing elements 4
(41, 40) are unaffected by the yarn (e.g., when a yarn
%alaccurs), the signal levels from the sensing ele-
ments 4 (41, 40) are measured and if, for example, there
is a decrease caused by the decrease in the intensity of
the radiation emitted due to the aging of the radiating
element 11, 13, the control block increases the current
supply toﬁeﬁdiating element so that the desired radi-
ation intensity in the detection zone is reached again.
The above-described complex radiation source 1 com-
prising multicolor radiating elements 11,13, etc., enables
a variety of yarn monitoring applicati?ns_to run, without
the need for all conceivable applications to be recognized
and without the need to install an optical yarn 3 sensor
at the workstation with desired properties and desired
variability wavelengths of radiation. In addition to long
life and reliability when the radiating elements 11, 13 are
operating similtaneously etc., such a complex_racﬁtion
source 1 for the fiber optic sensor allows, e.g., automatic
sW|tch|ng of the active radiating elements 11, 13, e.g.,
based on the signal from the sensing elements 4 (4 (41, 40)
for the measurement of the diameter and/or the reflected
light. Furthermore, according to one application, the ra-
diation of the required wavelength is used for monitoring
a specific yarn parameter, e.g., the red color is used for
the clearer when detection of the foreign fibers is
switched off, and the green color is used when the de-
tection of foreign fibers is switched on, e.g., for example,
individual colors are switched according to the color of
the processed fibers, or according to the color of the yarn,
to ensure detection of foreign fibers for the entire color
spectrum of the yarns, etc. A radiating element 11, 13
etc. with red light is used for shades of red yarn, a radi-
ating element 11, 13 etc. with green lightis used for green
yarns, a radiaﬁwg_element 11, 13 etc. with blue light is
used for blue yarns. T

[0027] In addition, itis possible to realize the switching
ofthe radiating elements 11, 13, etc., by pulse width mod-
ulation (PWM) so that the_rad_iating element 11, 13, etc.,
of each color is switched at a different time and hence
there is no interaction of yarn 3 measurement in those
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applications, where it is inappropriate, for example in the
detection of foreign fibers in the yarn 3, only the radiating
element 11, 13 etc. with the green Ii§ht is switched and
at that time the diameter of the yarn 3 is not measured,
whereupon follows switching to the raaiating element 11,
13 etc. with the red light, in which the yarn 3 diameter is
measured . At the same time, however, it is possible to
measure also colored impuriies in this red light. It is ad-
vantageous to use this control even in cases when, for
example, the sensivity of the sensing elements 4 (41, 40)
depends on the received wavelength. For exam_ple_,ifﬁe
sensing element 41 is the most sensitive to red color,
and sensing element 40 is sensitive to green, then the
sensing element 41 measures only when the red radiat-
ing element is lit and sensor element 42 measures at the
time when the green radiating elementis lit. Furthermore,
it is possible to realize the switching of the radiating ele-
ments 11, 13, etc., sequentially (e.g., R, G, B, R, G, B,
etc.) so o that for each scanned yarn 3 sample thus
scanned under the sequentially colored Ilght, information
about the reflection of the radiation is obtained for differ-
ent colors of the radiation source 1 and by subsequent
processing of this information it is p_)ossible to determine
the color of the scanned yarn 3 and at the same time
even the color of the impurities_in the yarn 3, which is
advantageous, for example, for further proces_sing of the
yarn 3, when some colors of the impurities, for example
of for_eign fibers, are not necessarily inappropriate be-
cause the scanned yarn will, for example, be dyed in the
next step to the same color as that of the yarn 3 or the
foreign fiber in the yarn 3 or, on the contrary, some colors
of the impurities or forei?;n fibers may be less acceptable
than other colors, etc.

[0028] The solution according to the invention can also
be operated in the mode of concurrent radiation of at
least two radiating elements 11, 13, etc. with different
wavelengths of radiation or in the mode of uninterrupted
radiation of one of the radiating elements 11, 13, etc.,
and short-term switching of the other of the radlatlng el-
ements 11, with a different wavelength of radiation, or in
the mode of the repeated gradual switching of the indi-
vidual radiating elements 11, 13, etc. according to the
color of the processed fiber?,oaccording to the color of
the yarn produced in order to ensure detection of foreign
fibers in the yarn 3 for the full color spectrum of the yarn,
wherein, e.g., a r_adiating element 11, 13 etc. with red
light is used for shades of red yarn araﬁating element
11, 13 etc. with green light is used for green yarns, a
rad|at|ng element 11, 13 etc. with blue light is used for
blue yarns, radlatlng elements 11, 13 etc. with green and
red light are used for yellow yarns the radiating elements
11, 13 etc. with blue and red light are used for purple
yarns radiating elements 11, 13 etc. of all channels of
RGB are used for white yarns etc.

[0029] In orderto achieve optimal results, the sensitiv-
ity of the sensing element 4 according to a preferred em-
bodiment depends on the color of the radiation of the
currently active radiating element 11, 13 etc. or of several
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radiating elements ﬂ E

Claims

An optical sensor of yarn (3) comprising a radiation
source (1), which is through an optical element (12)
directed to a detection zone (2) for the passage of
yarn (3), and at least one sensing element (4) of yarn
(3) parameters which is further directed to this zone
(2), whereby the radiation source (1) comprises at
least two radiating elements (11) and is connected
to a power supply and control block (5), the sensing
element (4) is connected to a control and evaluation
block (6), wherein the power supply and control block
(5) and the control and evaluation block (6) are cou-
pled to a control block (7) of the optical sensor of
yarn (3), characterized in that at least two of the
radiating elements (11) have the same radiation and
the optical element (12) is formed by an optical ele-
ment for collimation or slight divergence of the light
beams from all the individual radiating elements (11)
with the same radiation to one part of the detection
zone (2), whereby the control block (7) is provided
with means for both parallel and sequential control
of each of the radiating elements (11) with the same
radiation.

The optical sensor of yarn according to claim 1, char-
acterized in that to the radiating elements (11) with
the sameradiation is assigned at least one additional
radiating element (13) with radiation different from
the radiating elements (11) with the same radiation,
whereby the control block (7) is provided with means
for both parallel and sequential control of each of the
radiating elements (11, 13).

The optical sensor of yarn according to claim 2, char-
acterized in that to the radiating elements (11) with
the same radiation and to the additional radiating
element (13) is assigned at least one additional ra-
diating element with different radiation from both the
radiating elements (11) with the same radiation and
the additional radiating element (13).

The optical sensor of yarn according to any of claims
1 to 3, characterized in that the radiating elements
(11, 13) are located immediately next to each other
on a common support plate (10).

The optical sensor of yarn according to claim 4, char-
acterized in that the common support plate (10) with
the radiating elements (11, 13) and the optical ele-
ment (12) are integrated into one undismountable
complex.

A method of controlling the radiation source of the
optical sensor of yarn according to any of claims 1
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10.

to 5, in which the operation of at least two radiating
elements (11) with the same radiation is controlled,
characterized in that each of at least two of the
same radiating elements (11) with the same radiation
is switched periodically and repeatedly, so that there
is the required intensity of the radiation in the detec-
tion zone (2), while always only one of the same ra-
diating elements (11) with the same radiation emits
radiation.

The method of controlling the radiation source of the
optical sensor of yarn according to any of claims 1
to 5, in which the operation of at least two radiating
elements (11) with the same radiation is controlled,
characterized in that at first one of the radiating
elements (11) with the same radiation is switched
for the whole period of its service life and after the
end of its service life or after decrease in its radiation
intensity below the set limit, another of the radiating
elements (11) with the same radiation is activated.

The method of controlling the radiation source of the
optical sensor of yarn according to any of claims 1
to 5, in which the operation of at least two radiating
elements (11) with the same radiation is controlled,
characterized in that at least two of the radiating
elements (11) with the same radiation are switched
simultaneously, whereby each of these elements
(11) is powered by a lower current in comparison
with the supply current for nominal light output such
that, in the sum of the lower light outputs of the op-
erating radiating elements (11) with the same radi-
ation, the required radiation intensity is reached in
the detection zone (2) .

The method of controlling the radiation source of the
optical sensor of yarn according to any of claims 1
to 5, in which the control block (7) is provided with
means for controlling the intensity of radiation in the
detection zone (2) by means of the current flowing
through the radiating elements (11, 13), character-
ized in that the required intensity of radiation in the
detection zone (2) is maintained constant, whereby
a change in the intensity of radiation in the detection
zone (2) is sensed by the sensing elements (4) and
according to the signals from the sensing elements
(4) the intensity of radiation in the detection zone (2)
is corrected to the required value by changing the
light output of the radiating elements (11, 13).

The method according to any of claims 6 to 9, in
which the operation of at least two radiating elements
(11) is controlled, characterized in that each of at
least two radiating elements (11, 13) with the same
radiation is switched sequentially and/or in parallel
so that the required intensity and/or color of radiation
in the detection zone (2) is achieved.
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